Cardiac trauma caused by Swann-Ganz catheter may very rarely cause cardiac perforation, tamponade and right ventricular pseudoaneurysm. In contrast to left ventricular equivalants, pseudoaneurysms of the RV have a weak tendency to rupture. Its impact on patient outcomes should be assesed very carefully depending on its size, filling rate/capacity. It is possible not to operate the patient and follow progression of RV pseudoaneurysm by clinical and echocardiographic findings. This case is a good sample for it and describes the lifespan of a small RV pseudoaneurysm. It is not only the unique right ventricle pseudoaneurysm due to cardiac trauma caused by Swann Ganz catheter, but medically treated case without surgery and recovered completely.
Introduction
Pseudoaneurysms of right ventricle (RV) are extremely rare complications of central venous catheters [1] , pacemaker implantation [2] , endomyocardial biopsy after cardiac transplantation [3, 4] , pulmonary artery catheterization [5, 6] , cardiac trauma [7] , congenital heart surgery [8] , RV myocardial infarction [9] . This letter aims to describe cardiac imaging (echocardiography, cardiac catheterization) characteristics and lifespan of a small RV pseudoaneurysm which is a very rare finding after application of a Swann-Ganz catheter during cardiac surgery. Another aim is to define the therapeutic difference of left and right ventricular pseudoaneurysms.
Case Report
55-year-old male patient underwent coronary bypass surgery due to severe atherosclerotic coronary artery disease. At the end of uneventful procedure, a Swann-Ganz catheter placed to pulmonary artery via right internal jugular vein in order to monitor cardiac hemodynamics after heart surgery. As soon as chest closed, ventricular fibrillation occurred. Swann-Ganz catheter was removed, chest reopened and ventricular fibrillation treated successfully by defibrillation and cardiac massage. At same day, due to 1900 cc pericardial drainage, a revision surgery was done, but there was not a clear source of bleeding. Echocardiographic examination after revision surgery demonstrated RV hypokinesis.
First postoperative day, blood pressure collapsed, echocardiography revealed cardiac tamponade, chest reopened and a big haematoma was removed on front of the RV. It was last decompensation of the patient, blood pressure was normal at the rest of the postoperative period.
At the 8th postoperative day, color Doppler echocardiography demonstrated a small RV pseudoaneurysm at anterolateral RV wall which has a bidirectional flow in it. (Figures 1(a)-(c) ). Mass become bigger and smaller in every systole and diastole, respectively. Right ventriculography (Figures 2(a) and (b)) confirmed the diagnosis. In both studies, the neck of the pseudoaneurysm was very tight allowing very late and limited filling during every systole, so surgical treatment was not planned. Patient was followed clinically and echocardiographically. Pseudoaneurysm became progressively bigger in one month, reaching a size of 20 × 15 mm (Figures 3(a) and (b)), then became progressively smaller. At the 60th day, there was no forward flow into the aneurysm. It became completely fibrotic at the 64th day (Figure 4 ).
Discussion
Pseudoaneurysms of the heart are very rare findings and may develop after cardiac perforation due to several reasons. Cardiac tamponade frequently precede them.
Left ventricular pseudoaneurysms are more frequent comparing with right ventricular equivalents. Conventional reasons are left ventricular perforation caused by myocardial infarction, cardiac trauma and iatrogenic causes [10] .
Right ventricle perforation frequently caused by central venous catheters [1], pacemaker implantation [2] , endomyocardial biopsy after cardiac transplantation [3, 4] , pulmonary artery catheterization [5, 6, [11] [12] [13] [14] [15] [16] [17] , cardiac trauma [7] , congenital heart surgery [8] , RV myocardial infarction [9] .
Pulmonary artery (PA) catheterization by Swann-Ganz catheter for monitoring cardiac filling pressure has been used clinically for 50 years [18, 19] . Described complications are arrhythmias, knotting of the catheter [20] , perforations of superior vena cava, right atrium, RV [5, [11] [12] [13] [14] [15] [16] [17] and pulmonary artery [18, 21, 22] . They have a incidence of 0.03% to 1% of all cases [21] . Right ventricle perforation is a rare and one of the most serious complications of PA catheterization. It may not be clear during open heart surgery. The RV can form a plug around the penetrating catheter and limit cardiac tamponade [23] which can be determined immediately or weeks to months later [24] . There is no specific information about the incidence of RV perforation and cardiac tamponade due to PA catheterization. This rare complication is associated with a very high mortality. Before 1980 death rate was reported as 77% [25] . From 1980 to 1989 this was 47% [25] . Some reports give mortality tween 65% and 100% [26, 27] . The current heart contain a thin wall which co neurysm of the RV could be the re d by Swann-Ganz catheter may
[1] S. A. Booth, B lvey, "Central Vemortality rate is still probably great, assuming there are some unwritten cases. Pseudoaneurysms of nsists of parietal pericardium with thrombus and no myocardium, which makes them prone to rupture. Because of this reason, treatment strategy of left ventricular pseudoaneurysms is surgical resection as soon as possible because of their propensity to rupture [10, 28] . Because of its rarity, the natural history of pseudoaneurysm of the RV is not well established. It differs from their left ventricular equivalents. The low pressure system in RV usually lets spontaneous obliteration of the neck [2] . Although surgery is an option, treatment decision should be individualized depending on the size, volume, filling rate of blood flow and complete tendency to rupture of RV pseudoaneurysm.
In our case, pseudoa sult of scarification of right ventricle by Swan-Ganz catheter. The location of the aneurysm was compatible with a complication of Swan-Ganz catheter deployed through right internal jugular vein. It was recognized 8 days after cardiac perforation. Due to very thin neck of aneurysm and low forward flow in it, it was preferred following patient by echocardiography while observing his clinical findings. In a two months time, pseudoaneurysm became completely fibrotic. Patient was well all over this period and he was able to be discharged. There are 8 reports for cardiac tamponade related with Swann Ganz catheter [5, [11] [12] [13] [14] [15] [16] [17] but there is no case of post Swann-Ganz RV pseudoaneurysm in the literature. In addition, it is the unique case in the literature which its clinical course is followed by echocardiographically and not treated by surgical intervention. All of this these reasons, makes this case very special.
Conclusion
Cardiac trauma cause cause life-threatening cardiac perforation, tamponade and pseudoaneurysm of RV, which is a very rare situation. Echocardiography could comprehensively diagnose the location, size and progression of the pseudoaneurysm, therefore avoiding any invasive diagnostic approach. If RV perforation is not diagnosed during cardiac tamponade and pseudoaneurysm develops, it is possible to follow it's progression by echocardiography and conservative therapy may be possible.
